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Internal Responses to Velocity Loss Thresholds 
ABSTRACT 
The aim of this study was to investigate the differences and long-term reliability in perceptual, 
metabolic, and neuromuscular responses to velocity loss resistance training protocols. Using a 
repeated, counterbalanced, crossover design, twelve team-sport athletes completed 5-sets of 
barbell back-squats at a load corresponding to a mean concentric velocity of ~0.70 m·s-1. On 
different days, repetitions were performed until a 10%, 20% or 30% velocity loss was attained, 
with outcome measures collected after each set. Sessions were repeated after four-weeks. There 
were substantial between-protocol differences in post-set differential ratings of perceived 
exertion (dRPE, i.e., breathlessness and leg muscles, AU) and blood lactate concentration 
(B[La], mmol·L-1), such that 30%>20%>10% by small to large magnitudes. Differences in 
post-set countermovement jump (CMJ) variables were small for most variables, such that 
30%<20%<10%. Standard deviations representing four-week variability of post-set responses 
to each protocol were: dRPE, 8–11; B[La], 0.8–1.0; CMJ height, 1.6–2.0; CMJ PPO, 1.0–1.8; 
CMJ PCV, 0.04–0.06; CMJ 100ms-Impulse, 5.7–11.9. Velocity loss thresholds control the 
magnitude of perceptual, metabolic, and neuromuscular responses to resistance training. For 
practitioners wanting to reliably prescribe training that can induce a given perceptual, 
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Introduction 
Velocity-based training (VBT) is a resistance training method that can control for changes in 
physical characteristics and daily readiness (Garcia-Ramos et al. 2019a; Garcia-Ramos et al. 
2019b; Mann et al. 2015). Furthermore, it can standardise the external load that is applied to 
an athlete within each training session through the use of relative velocity loss thresholds 
(Weakley et al. 2019a). When velocity loss thresholds are applied during resistance training, 
an exercise set is terminated at a pre-defined mean concentric velocity. For example, if a 10% 
velocity loss threshold was applied to a set of the back squat that had an initial repetition speed 
of 0.70 m·s-1, the set would be terminated when the barbell velocity reached 0.63 m·s-1 
(Weakley et al. 2019a). This method of exercise prescription allows the practitioner to control 
for differences in individual strength endurance characteristics and controls for changes in 
force generating capacity as athletes exercise (Weakley et al. 2019a). 
 
The use of velocity loss thresholds during the prescription of resistance training has received 
increasing attention due to its ability to: (1) control for kinetic and kinematic outputs, and (2) 
influence neuromuscular adaptations. Recently, we demonstrated that the implementation of 
mean concentric velocity loss threshold protocols during training can mitigate changes in mean 
and peak velocity, power, and force across multiple sets of the back squat (i.e., trivial to small 
changes across all variables) (Weakley et al. 2019a). Moreover, differences between athletes 
were trivial to small. Additionally, Pareja-Blanco et al. (2017) have shown that strength, power, 
and hypertrophic adaptations can be altered when differing thresholds are applied (e.g., greater 
increases in cross-sectional area but losses in the fastest myosin heavy chain isoforms during 
40% velocity loss conditions occur vs. greater increases in strength and power during 20% 
velocity loss conditions). However, the acute neuromuscular fatigue and internal responses to 
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free-weight resistance training have not been established with these thresholds. This is despite 
previous research highlighting that varying amounts of velocity loss during resistance exercise 
cause varying metabolic outcomes following training (González-Badillo et al. 2017). 
 
Changes in training outcomes are of very little value without precise, thorough, and in-depth 
information about the exercise training itself (Mujika 2013). Therefore, as well as 
understanding the kinetic and kinematic outputs of velocity loss training (Weakley et al. 
2019a), it is important to establish the associated internal training loads that cause chronic 
structural and functional adaptations. In resistance training, physiological internal load can be 
quantified using perceptual (e.g., differential rating of perceived exertion (dRPE)) and 
metabolic measures (e.g., lactate). Given the difficulties of accurately measuring 
biomechanical internal loads (i.e., mechanical stress and tissue damage) even in laboratory 
settings (Vanrenterghem et al. 2017), markers of neuromuscular fatigue, such as absolute or 
mechanically-derived performance during jump tasks, have previously been used as surrogate 
indicators (Weakley et al. 2017c). 
 
The ability of velocity loss protocols to control for within-session changes in internal load and 
neuromuscular fatigue have not been well established, with previous research only 
demonstrating general relationships between velocity loss and these outcomes (González-
Badillo et al. 2017). Furthermore, these outcomes have not been demonstrated in free-weight 
resistance exercises (e.g., the barbell back squat). We are also unaware of any study that has 
assessed the long-term reliability (i.e., variability) of internal load and acute neuromuscular 
fatigue markers in response to different velocity loss protocols. This is an important 
consideration for VBT given it aims to control for changes in neuromuscular characteristics 
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and daily readiness, which are likely to fluctuate over long-term periods. Therefore, we aimed 
to describe within and between-condition differences in perceptual, metabolic, and 
neuromuscular responses of 10%, 20%, and 30% velocity loss protocols in the free-weight 
barbell back squat. Additionally, we aimed to determine the typical four-week variability of 




We utilised a repeated, counterbalanced, crossover design to assess the effects of different 
velocity loss thresholds on within-session perceptual, metabolic, and neuromuscular responses 
during the barbell back squat. Participants visited the laboratory on seven occasions, including 
a familiarisation session, and three resistance training protocols, which were completed twice. 
Each protocol (10%, 20% and 30%) was completed once within 9 days, in a counterbalanced 
manner, allowing for 72 hours rest between-sessions. Protocols were then repeated after four 
weeks, with each participant completing protocols in the same order as initially prescribed to 
standardize the test-retest duration. The velocity loss protocols have previously been described 
in detail elsewhere (Weakley et al. 2019a). 
 
Participants 
Twelve male team sport athletes (mean ± standard deviation [SD]; age: 23 ± 3 years; body 
mass: 87.4 ± 12.2 kg; height: 179 ± 6 cm) from a British University and Colleges Super Rugby 
club (United Kingdom) volunteered to participate in our study. All athletes had at least two 
years resistance training experience (Weakley et al. 2017a) and had been habitually completing 
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this exercise at least twice a week for three months without interruption. Testing occurred 
during the off-season period of the rugby union playing calendar. During the familiarisation 
session, athletes were explained the study design, provided the opportunity to ask questions, 
and gave written consent. Athletes were also required to demonstrate the back-squat exercise 
during pre-study screening to ensure the strict technique requirements of the study were met. 
Screening was performed by an accredited strength and conditioning coach, who also 
monitored technique during all experimental sessions. All experimental procedures were 
approved by the Leeds Beckett University’s ethics committee.  
 
Procedures: 
Resistance training sessions 
Testing was completed at the same time of day and required athletes to have not completed any 
strenuous exercise in the preceding 48 hours. On each occasion, athletes arrived, were required 
to perform a 15-minute standardisation period that involved sitting quietly, and then provided 
a fingertip blood sample. Athletes then completed a standardised warm-up which consisted of 
dynamic movements and stretches. At the conclusion of the warm-up, three minutes was 
provided and two countermovement jumps (CMJs) were performed on a portable force plate 
(NMP Technologies Ltd., ForceDecks Model FD4000a, London, UK) which sampled at 1000 
Hz. Following this, a squat specific warm-up was completed which consisted of eight 
repetitions with an empty barbell (Eleiko Sport AB, Halmstad, Sweden), this was followed 
by three sets of 3-5 repetitions at self-selected submaximal loads (Weakley et al. 2017b). 
Throughout the warm up and training sessions, all athletes were required to squat so that the 
top of the knee was parallel with the fold between the torso and thigh (observed by the lead 
researcher). During the warm-up, the mean concentric velocity of all repetitions was 
monitored by a linear position transducer (GymAware, Kinetic Performance Technology, 
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Canberra, Australia) which has been shown to demonstrate acceptable reliability and validity 
(Banyard et al. 2017; Dorrell et al. 2019). 
 
Following the squat specific warm-up, the load that elicited a barbell mean concentric 
velocity of 0.70 ± 0.01 m·s-1 was found according to previously detailed methods (Weakley 
et al. 2019a). This velocity was selected as previous research has investigated the kinetic, 
kinematic, and repetition characteristics that occur when training with these protocols 
(Weakley et al. 2019a). Briefly, the primary investigator (who was present during all testing 
occasions) placed a load that was 70% of the subjects estimated 1RM on the bar. The athletes 
then completed two repetitions with this load followed by a three-minute recovery period. If 
the mean concentric velocity of the fastest repetition from this estimated 70% 1RM load was 
outside of the 0.70 ± 0.01 m·s-1 range, the external load was adjusted. Adjustments were made 
according to previous research that required adjustments of ± 5% of estimated 1RM when mean 
concentric velocity was 0.06 m·s-1 higher or lower than 0.70 m·s-1 (Weakley et al. 2019a). 
Smaller adjustments (e.g. 0.5-1.0kg) were used when within this 0.06 m·s-1 range (e.g. 0.67 
m·s-1). 
 
Once a load that enabled a barbell mean concentric velocity of 0.70 ± 0.01 m·s-1 was found on 
each testing occasion, participants were provided a five-minute recovery and then completed 
five sets of the back squat with either a 10%, 20%, or 30% velocity loss threshold applied. By 
applying these set velocity thresholds, athletes were required to terminate the exercise set at 
0.63 m·s-1 in the 10% condition, 0.56 m·s-1 in the 20% condition, and 0.49 m·s-1 in the 30% 
condition. Following the completion of each set, three minutes recovery was provided. During 
this period, a CMJ, fingertip blood sample, and dRPE for breathlessness and lower peripheries 
were obtained (refer to Figure 1). In sets 2-5, the mean concentric velocity of the initial 
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repetition of the set was required to be 0.70 ± 0.06 m·s-1 (Weakley et al. 2019a). If the velocity 
of the first repetition of sets 2-5 was not within the 0.70 ± 0.06 m·s-1 range, an additional 30 
seconds recovery was provided. After this additional 30 second recovery period, athletes 
performed another single repetition. If the concentric velocity of the barbell was within the 
0.70 ± 0.06 m·s-1 range, the set continued to the prescribed velocity loss threshold. However, 
if barbell velocity from this second attempt was not within this range, the load was adjusted by 
± 5% of estimated 1RM and a further 30 seconds recovery was provided. Once a load 
adjustment had been made, all athletes were found to be able to attain a barbell velocity within 
the 0.70 ± 0.06 m·s-1 range on the following repetition and the set continued to the prescribed 
velocity loss threshold. Visual feedback of barbell mean concentric velocity was provided 
during every set and repetition to help promote maximal intent during the concentric portion 
of the exercise (Weakley et al. 2019d; Wilson et al. 2017; Wilson et al. 2018). 
 




Collection of differential-rating of perceived exertion 
 
During familiarisation, participants were given instruction on the definition of effort perception 
and its scaling (Pageaux et al. 2016). This included the importance of separating RPE from 
other exercise related sensations such as pain, discomfort and fatigue. Instruction was also 
given on how to appraise dRPE, such that rating of perceived exertion of breathlessness (RPE-
B) depends mainly on breathing rate and/or heart rate, and rating of perceived exertion of the 
lower peripheries (RPE-L) depends mainly on the strain and exertion in the leg muscles (e.g., 
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thighs, glutes, calves). These instructions were verbally reiterated during the familiarisation 
session, in which dRPE were collected. Following each training set, participants confidentially 
provided ratings by pointing to verbal anchors on the CR100 scale (McLaren et al. 2018). 
Participants were instructed that their ratings should reflect the perceptions of effort 
experienced during the previous set. 
 
Metabolic assessment 
Blood lactate (B[La]) concentration was analysed before, during, and after the exercise 
protocols using a YSI 2300 Stat Plus (Yellow Springs, Ohio, USA). All samples were obtained 
with participants in a seated position. After sterilising the index finger, a puncture was made 
with a spring-loaded single use disposable lancet. The first drop of blood was wiped away to 
avoid contamination and the participant’s blood was then collected in a 25-µL microvette tube. 
The samples were then immediately analysed for B[La] concentration. The testing device 
was calibrated prior to each session using assays of a known concentration. 
 
Countermovement jump assessment 
All CMJ assessments were completed using a force platform (NMP Technologies Ltd., 
ForceDecks Model FD4000a, London, UK) which sampled at a rate of 1000 Hz. Participants 
performed two jumps before, during, and after the training protocols with feet placed 
approximately shoulder width apart and with hands placed on hips. Participants lowered 
themselves to a self-selected depth and jumped as high as possible. Jump height, peak 
concentric velocity, concentric relative peak power output (PPO), and impulse at 100ms of 
the concentric phase were chosen due to their satisfactory between-day reliability (Roe et al. 
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2016; Roe et al. 2017; Sawczuk et al. 2017) and common use in research (Weakley et al. 
2018; Weakley et al. 2019b; Weakley et al. 2019c). 
 
Statistical analyses 
Visual inspection of raw data via histograms and Q–Q plots showed approximate normal 
distribution for the perceptual, metabolic and neuromuscular responses to each set. Descriptive 
summary statistics are therefore presented as the mean ± standard deviation (SD). We used 
linear mixed effect models (SPSS version 24, IBM, Armonk, NY, US) to compare the 
perceptual, metabolic and neuromuscular responses within and between each velocity loss 
protocol. First, set number was mean centred and re-scaled (ranging from -0.5 to 0.5) before 
being specified as a fixed effect (covariate, with intercept) to compare the linearized change in 
outcome measures across the five sets. Protocol (10%, 20%, or 30% velocity loss) was then 
specified as a fixed effect (factor, with intercept) and interacted with sets to compare the typical 
(mean) set perceptual, metabolic and neuromuscular responses between each protocol (i.e. 
difference in intercepts). Models were fit with a random intercept for athlete and a random 
slope for set, using an unstructured covariance matrix, to account for individual differences in 
the linearized change across the five sets. Finally, a random effect for session was included, 
without an intercept and using a variance components structure, to estimate the four-week 
variability (expressed as a SD) in an athlete’s set perceptual, metabolic and neuromuscular 
responses to each protocol.  
 
Uncertainty in all outcome measures was expressed as 90% confidence intervals (CI). We used 
non-clinical magnitude-based decisions (Batterham and Hopkins 2006; Hopkins 2007) to 
provide an interpretation of the size and uncertainty of all effects. Standard deviations for the 
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intercept (between-athlete), session and residual were pooled and multiplied by thresholds of 
0.2, 0.6, 1.2, and 2.0 anchor small, moderate, large, and very large effects, respectively 
(Batterham and Hopkins 2006). Subsequently, the chance of an effect being substantial or 
trivial was calculated using a customised spreadsheet (Hopkins 2007) by converting the t 
statistic for the effect in relation to the threshold (effect – threshold/ standard error of the effect) 
to a continuous probability via the one-tailed t-distribution. Quantitative probabilities are then 
assigned to the following qualitative probabilistic terms: possibly, 25.0–74.9%; likely, 75.0–
94.9%; very likely, 95.0–99.5%; almost certainly > 99.5% (Batterham and Hopkins 2006). The 




Descriptive data and within-protocol changes 
Raw data for each set and protocol is displayed in Figure 2. The set-to-set changes in 
perceptual, metabolic and neuromuscular responses to each protocol are displayed in Figure 3 
and 4. There was a likely moderate increase in RPE-L through the 10% protocol, with both 
20% and 30% protocols resulting in most likely large to possibly very large increases. The 
increase in RPE-B across 5 sets was very likely small to possibly moderate for 10%, very likely 
moderate to possibly large for 20%, and likely large for 30%. B[La] concentration reduced 
across the 5 sets by a very likely small to possibly moderate magnitude in the 10% protocol. 
There was a possibly small increase to possibly trivial change in B[La] for the 20% protocol 
and the change throughout the 30% protocol was unclear. There was a possibly to likely small 
reduction in CMJ variables throughout the 10% protocol, possibly trivial to possibly small 
reductions for the 20% protocol, and possibly to likely small reductions for 30% protocol. 
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***Insert Figure 2 here*** 
 
***Insert Figure 3 and 4 here***
Internal Responses to Velocity Loss Thresholds 
Between-protocol differences 
The differences in typical (mean) set perceptual, metabolic and neuromuscular responses 
between each velocity loss protocol are shown in Table 1. Associated grand means and the 
pooled SD are shown in Figure 1 A and B. There were clear and substantial differences in 
perceptual and metabolic response to each protocol, such that 30% > 20% > 10%. When 
compared with the 10% protocol, differences for 20% and 30% protocols were most likely 
moderate to possibly very large. Differences between 20% and 30% protocols were most likely 
small to most likely moderate. Most between-protocol differences in CMJ variables were clear 
and substantial, such that 30% < 20% < 10%. There was a likely trivial difference in impulse 
between 10% and 20% protocols, as well as 20% and 30% protocols.  The difference in PPO 
between 20% and 30% protocols was possibly trivial/ possibly small. Differences in the 
remaining comparisons were likely small to possibly moderate. 
 
Between-protocol reliability of perceptual, metabolic, and neuromuscular outcomes 
The four-week variability of set perceptual, metabolic and neuromuscular responses to each 
velocity loss protocol are shown in Table 2. 
 
DISCUSSION 
Our study investigated the perceptual, metabolic, and neuromuscular responses to 10%, 20%, 
and 30% velocity loss thresholds during five sets of the free-weight back squat. We found 
perceptual (i.e. dRPE) and metabolic responses to increase as a function of the applied 
threshold; with greater thresholds producing greater responses. A similar, inverse pattern was 
evident for neuromuscular responses, although these between-protocol differences were of a 
much smaller magnitude when compared with perceptual and metabolic responses. Regarding 
Internal Responses to Velocity Loss Thresholds 
within-protocol effects, perceptual and metabolic responses generally increased across the five 
sets, with greater increments in the 20% and 30% condition compared to the 10% condition. 
Conversely, the reductions in neuromuscular performance were trivial to small. Finally, an 
important finding was the highly reproducible perceptual, metabolic, and neuromuscular 
responses to each velocity loss protocol, as evidenced by the standard deviations representing 
the four-week variability of post-set responses to each protocol. Collectively, as shown in Table 
2, our findings demonstrate not only that velocity loss thresholds mediate the magnitude of 
perceptual, metabolic, and neuromuscular responses to resistance training, but that these 
responses are reliable over long-term periods.  
 
Changes in post-set CMJ height across the five sets tended to show near linear decreases in 
performance with each 10% increase in velocity loss. Furthermore, changes in relative PPO, 
peak concentric velocity, and impulse at 100ms tended to show trivial to small changes with 
greater velocity losses. Additionally, within-each protocol, neuromuscular performance 
demonstrated trivial to small changes (i.e. from set 1 to 5). This suggests that prescribing 
different velocity loss resistance training protocols (i.e., 10%, 20%, or 30%) induces differing 
amounts of neuromuscular fatigue, but this fatigue does not substantially accumulate 
throughout exercise (e.g., within-protocol). These responses are unique to relative velocity loss 
termination points and likely due to the autoregulation that occurs when they are implemented 
(Weakley et al. 2019a). This supports earlier work by Rodriguez-Rosell et al. (2018) that has 
demonstrated similar relationships. However, this previous research had only utilised exercises 
within a Smith machine, which limited application to more commonly utilised free-weight 
exercises (e.g., free-weight barbell back squat). Considering these findings, practitioners may 
wish to use these novel outcomes to their advantage. For example, minimal losses in 
neuromuscular function may be desirable (e.g., in the latter half of a training week) while still 
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requiring sufficient training volume. Thus, practitioners may prescribe a 10% velocity loss 
across multiple sets as this would minimise absolute losses in neuromuscular function while 
concurrently mitigating the accumulation of within-session fatigue. 
 
With each incremental increase in velocity loss protocol (30% > 20% > 10%), moderate 
increases in B[La] were observed (~1.7-1.9 mmol⋅L-1). These differences are likely due to the 
greater volume (i.e., number of repetitions) completed for protocols with greater velocity loss 
(Weakley et al. 2019a). These findings are supported by our previous research which showed 
greater metabolic responses accompany increases in resistance training efficiency (i.e., kg’s 
lifted per minute) (Weakley et al. 2017c).  In our present study, however, the rate at which 
B[La] accumulated within a given protocol, was vastly different. The 10% condition 
demonstrated a reduction in B[La] across the five sets, which may be due to the gradual decline 
of lactate that was developed during the standardised warm-up and indicate a greater reliance 
on adenosine triphosphate and phosphocreatine, while the within-session change across the 
30% condition was unclear. This uncertainty can potentially be attributed to the greater 
between set variability in repetitions that occurs when completing training with 30% velocity 
loss and the ability of VBT prescription to allow for auto-regulation of the number of 
repetitions per set (Weakley et al. 2019a). 
 
Small to large increases in dRPE were observed with corresponding increases in velocity loss, 
such that larger velocity loss thresholds were perceived ‘harder’. However, while the rate of 
change was consistent in both perceptual measures within the 10% condition, RPE-L increased 
across sets at a greater rate than RPE-B in the 20% and 30% condition. This was particularly 
prevalent in the 20% condition. These differing changes in perceived central and peripheral 
(i.e. neuromuscular) effort might support previous evidence suggesting that, in repeated bouts 
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of short high-intensity exercise, neuromuscular fatigue is more pronounced than changes in 
oxygen uptake (Balsom et al. 1992). Thus, when prescribing larger velocity loss thresholds 
(e.g., 20% and 30%), perceptions of breathlessness and leg muscle exertion may generally be 
similar, but leg muscle exertion may demonstrate a greater perceived increase within a session 
across repeated sets. 
 
This is the first study to assess the long-term reliability of internal responses and neuromuscular 
fatigue to resistance training protocols. Reliability refers to the consistency or reproducibility 
of an outcome measure across repeated assessments (Hopkins 2000). Understanding the 
reliability of perceptual, metabolic and neuromuscular responses to VBT is therefore of 
particular interest to both researchers and practitioners. Estimates of within-person variability 
(e.g. typical error or SD) are often used to quantify reliability. Sources of variability include 
both technical measurement error and random biological variation (Hopkins 2000). The latter 
is said to increase with longer durations between test-retest periods (Hopkins 2000), making 
the evaluations of long-term reliability an important consideration to any intervention (Hurst 
et al. 2018). 
 
In our study, participants performed each protocol twice, four weeks apart, with no control or 
restriction given on any aspect of training or lifestyle between the two sessions. External load 
(weight lifted) was, however, regulated in each session, such that an initial mean concentric 
velocity of 0.70 ± 0.01 m·s-1 was attained and small adjustments were made on a set-to-set 
basis to maintain consistent initial barbell velocity. Subsequently, after accounting for several 
sources of systematic change (i.e. over 5 sets) and random variability (between-participant 
differences in absolute performance and the change over 5 sets), we were able to estimate SDs 
representing the four-week reliability in response to each set (Table 2). Interestingly, these SDs 
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were of a similar magnitude to those reported in tightly controlled, short term (i.e. < 1 week) 
studies investigating the reliability of perceptual, metabolic and neuromuscular responses to no 
exercise (i.e., pure control (Cormack et al. 2008; Hori et al. 2009)), resistance training (Day et 
al. 2009), and other forms of short-bout, neuromuscular demanding exercise (Dal Pupo et al. 
2014). This important finding demonstrates that relative velocity loss thresholds enable 
practitioners to reliably control for the internal and neuromuscular response to resistance 
training, even over long-term periods that are subject to large biological variation. 
 
While our study demonstrates the practical nature of implementing velocity loss thresholds and 
provides evidence of its reproducibility, it is not without limitations. First, we acknowledge 
that differing starting velocities may alter neuromuscular, metabolic, and perceptual outcomes 
whilst training. However, due to previous research demonstrating the kinetic and kinematic 
outcomes that occur with these thresholds and initial starting velocities (Weakley et al. 2019a), 
it was felt necessary to demonstrate the internal responses to this form of resistance training 
prescription at these velocities. Furthermore, previous evidence has suggested that velocity loss 
thresholds follow similar trends across a range of initial starting velocities (Pareja-Blanco et 
al. 2017). Second, it should be highlighted that while external and internal responses have been 
demonstrated, the short-term fatigue and physical performance responses (e.g., 24 hours post-
training) to training with different velocity loss thresholds are still unknown. Thus, future 
research is still required to understand how this method of training prescription will affect 
subsequent exercise sessions. 
 
Despite athletes having highly variable strength endurance characteristics, prescribing velocity 
loss thresholds can control the magnitude of perceptual, metabolic, and neuromuscular 
responses to resistance training, with these responses being reliable over long-term (i.e. 4-
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week) periods. Our present data challenges traditional percentage-based prescription methods, 
which demonstrates large variance between-athletes in repetition and subsequent responses. 
Consequently, practitioners and scientists should apply velocity loss thresholds when 
resistance training to: 1) achieve pre-determined internal fatigue responses during training; 2) 
mitigate the highly variable strength endurance characteristics of athletes; and 3) confidently 
prescribe training loads that can induce similar internal responses across time. 
 
From our findings, we recommend that relative velocity loss thresholds are used to guide 
resistance exercise prescription. This can efficiently be implemented into training by asking 
athletes to note exercise velocity during the warm up and the first repetition of each set. By 
implementing 10%, 20%, and 30% velocity loss thresholds during resistance training, 
divergent perceptual, metabolic and neuromuscular responses will occur with a high level of 
reproducibility. For example, when compared to a 20% threshold, 30% thresholds will induce 
greater metabolic responses, larger reductions in jump height, and increased perceptions of 
effort. Alternatively, 10% thresholds will cause smaller changes from homeostasis and be 
perceived to require less physical effort. Consequently, we recommend that smaller thresholds 
(e.g., 10%) are utilised to moderate internal responses during congested training periods or 
when high amounts of neuromuscular and metabolic fatigue are not favourable (e.g., close to 
competition or when trying to develop muscular power). Additionally, these smaller thresholds 
may be favourable in sports that require greater kinetic and kinematic outputs but low 
metabolic and neuromuscular disturbance (e.g., throwing events). Alternatively, it is advised 
that larger relative thresholds are applied (e.g., 30%) when trying to develop a greater internal 
response which may favour greater morphological adaptations (e.g., during muscular 
hypertrophy and strength endurance mesocycles). Finally, our data suggests that, when utilising 
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these velocity loss thresholds, practitioners can have confidence in the reproducibility of 
responses across time. 
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